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Detailed explanation of tiie invention 

This invention pertains to a process for tlie production of a novel 7-methylaniinop>Tazolo[I,5-a]- 
pyrimidine, and tiie objective of tiiis invention is to manufacture a compound useful as a drug. 

Tlie point in tiie process of tiiis invention is found in tlie reaction of 7-aniinopyrazolo[l,5-a]- 
pyiimidine wliich may have alkyi, alkenyl, aryl or aralkyl groups at all or part of tiie positions 2, 3, 5 and 
6 or not at all witli a fomiylation agent to prepare a 7-fonnylamino compound wliich is subsequently re- 
duced to a 7-metliylamiiio compound, and tliis process is shown by the following genei-al fomiulae. 




(In the formulae, R, R*, R" and R"' are respectively hydrogen atoms, alkyl groups, alkenyl groups, aryl 
groups or aralkyl groups.) 

The starting substance [I] in the process of this invention is 7-aniinopyrazolo[l,5-a]pyrimidine 
vAnch may have alkyl, alkenyl, aryl or araUa'l groups at all or part of the positions 2, 3, 5 and 6 or not at 
all, and the substituent represented by R, R*, R" and R"' may be identical or different to one anotiier. Spe- 
cific examples of these hydrocarbon groups include methyl group, ethyl group, propyl group, isopropyl 
group, butyl group, allyl group, butenyl group, phenyl group, toluyl group, benzyl group, plienetyl group, 
etc. 

In the process of this invention, the first work unit is formylation, and as a formylation agent, for- 
mic acid-containing mixed acid anhydride is used. The use of fonmic acid-acetic acid mixed acid anhy- 
dride is preferable. This reaction is carried out in a suitable non-reactive solvent or no reaction solvent (in 
tiiis case, the formylation agent may be used as a solvent) allowing the starting material [I] to react with a 
fomiylation agent at room temperature. The reaction time is suitably 1-2 days, and if it is longer, or the 

fomiylation agOTt is used in an excess amount, tlie formation of a di-formylated compound is observed. 

> 

The fomiylated comiK)und [11] prepared here is subsequentiy reduced to obtain a desiied metliy- 
lamino compound [III]. This reduction reaction is cairied out by using a metal hydride complex com- 
pound, especially lithium aluminum hydride, and practically, tliose procedures used for tliis type of 
reduction may be used. The reaction is preferably carried out under a moderately heated condition in a 
solvent such as ether, tetrahydrofuran, etc. 

All of tlie products, 7-metiiylaminopyrazolo[l,5-a]pyriniidine derivatives are novel compounds, 
liave analgesic action, anti-inflammator)' action, etc., and thus, they are usefiil as a dmg or syntlietic 
intennediate. 
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Tlie practical mode of tiie process of tliis invention is explained by using application examples as 

follows. 

Application example I 

(a) To 1.0 g of 2,3-dimetiiyl-7-aminopyra2olo[l,5-a]pyrimidine, 5 ml of formic acid-acetic acid 
mixed acid anliydride (prepared by canying out tlie reaction of fonnic acid and acetic aniiydride) was 
added wliile cooling in an ice water bath. After tlie cooling batli was subsequently removed, and tlie reac- 
tion mixture was allowed to stand at room temperature for 1.5 days, it was concentrated under vacuum, 
and tlie ciystalline residue obtained was recrystallized from acetone to obtain 0.95 g of pale green ciystal- 
line 2,3-dimetliyl-7-fomiylaniinopyrazolo[l,5-a]pyrimidine having m.p. 189°C (foaming). 

Result of elemental analysis as C^^qON^ 

Calculated C; 56.83, H: 5.30, N: 29.46 
Observed C: 56.95, H: 5.38, N: 29. 11 

(b) To 50 ml of tetrahydrofiiran, 0.7 g of lithium aluminum hydride was added, and a solution of 
1.0 g of 2,3-dimethyl-7-fonnylaminopyra2olo[l,5-a]pyrimidine dissolved in 30 ml of tetrahydrofiiran was 
added in drops wiiile cooling in an ice water bath. Subsequently, the reaction mbcture was heated and 
stirred at 70°C for 5 hi-s, and a sodium hydroxide solution was added to cany out decomposition of the 
reducing agent. The tetrahydrofiiran layer was concentrated, extracted witii chlorofomi, washed with a so- 
dium hydroxide solution and dried with magnesium sulfate. After distilling off the solvent, the residue 
was recrystallized from ether to obtain 0.83 g of 2,3HJimethyl-7-methylaminop>Tazolo[l,5-a]p)'rimidine 
in a coloriess plate crystalline form having m.p. 146°C. 

Result of elemental analysis as C^i2N4 

Calculated C: 61.34, H: 6.86, N: 31.80 
Observed C: 61.50, H: 7.01, N: 31.80 



Application example 2 

(a) The reaction of 2.0 g of 2,3,6-trime1iiyl-7-arninopyrazolo[l,5-a]pyrimr*diiie and 10 ml of for- 
mic acid-acetic acid mixed acid anliydride was carried out similarly to tlie previous example. After stand- 
ing at room temperature for one day, tlie reaction mixture was concentrated under vacuum, and Hie 
residue was recrystallized from acetone to obtain of 1.6 g of pale green cr>'Stalline 2,3,6-trimetliyl- 
7-formylaminopyrazolo[l,5-a]pyrimidine having m.p. 183°C (foaming). 

Result of elemental analysis as C10H1PN4 

Calculated C: 58.81, H: 5.92, N: 27.44 
Observed C: 58.79. H: 6.10, N: 27.53 
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(b) In tetrahydrofuraii, 250 mg of 23,6-triniethyl-7-formylambopyra2oIo[l,5-a]pyrim was 
reduced similarly to the previous example by using 200 mg of lithium aluminum hydride, and tiie crude 
product was recrystallized from acetone to obtain 205 mg of 2,3,6-trimethyl-7-methylamino- 
pyrazolo[l,5-a]pyrimidine in a colorless plate crystalline form having m.p. 157°C. 

Result of elemental analysis as 

Calculated C: 63.13, H: 7.42, N: 29.25 
Obser^'ed C: 63.24, H: 7.42, N: 29.16 



Application example 3 

(a) To 1.2 g of 2,5Klinietiiyl-3-pheiiyl-7-miiiiiopyrazolo[l,5-a]p>Tiniidiiie, 20 ml of fomiic acid- 
acetic acid mixed acid anliydride was added wliile cooling in an ice water bath. After tiie cooling batli was 
subsequently removed, the reaction mixture was stirred at room temperature for 8 hrs and allowed to 
stand at room temperature ovemiglit, it was concentrated under vacuum. After washing with ether, the 
crystalline residue obtained was recrystallized from acetone to obtain 1.12 g of pale yellow cubic crystal- 
line 2,5-dimefliyI-3-phenyI-7-formylaminopyrazolo[l,5-a]pyriniidine having m.p, 189*^C (foaming). 

IRv^(Nigol)cm-*: 3176, 1700, 1613 

(b) In tetrahydrofiiran, 1.0 g of 2,5-dimethyl-3-phenyl-7-formylaminopyrazolo[l,5-a]pyrimidine 
was reduced similarly to the previous example by using 0.7 g of lithium aluminum hydride, and tiie cmde 
product was recrystallized from acetone to obtain 0.82 g of 2,5-dimethyl-3-phenyl-7-methylamino- 
pyrazolo[l,5-a]pyrimidine in a colorless prism crj'stalline form having m.p. 190-191°C. 

IRv^(Nujol)cm-^: 3215, 1629, 1587, 770 



Example 4 

(a) To 0.75 g of 2-beiizyl-3,,5Kliinetiiyl-7-aminopyrazolo[l,5-a]pyrimidine, 15 ml of formic 
acid-acetic acid mixed acid anhydride was added while cooling in an ice water bath. After the cooling 
bath was subsequenfly removed, tlie reaction mixture was stirred at room temperature for 5 h-s and al- 
lowed to stand at room temperature ovemiglit, it was concentrated under vacuum. After wasliing with 
ether, tiie crystalline residue obtained was recrystallized from acetone to obtain 0.64 g of coloriess rhom- 
bic crystalline 2-benzyl-3,5-dimetiiyl-7-fonnylaniuiopyTazolo[l,5-a]pyrimidine having m.p. 131-132^C. 

IRv^(Nigol) cm'^: 3200, 1691, 1624, 1 178, 1 167, 1 129 

(b) The reduction of 540 mg of 2-beiiz\4-3,5-diiTietiiyl-7-fomiylaminopyrazolo[l,5-a]pyrimidine 
was carried out in tetraliydrofuran similarly to tiie pre\ious example by using 400 mg of litiiium alumi- 
num hydride to obtain 2-benzyl-3,5-dimethyl-7-methylaminopyrazolo[l,5-a]pyrimidine as an oily com- 
pound. 
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rRv^(Nigol)cm*: 3400, 1625,1593, 1095 
- Picrate: yellow columnar crystal with m,p. 207-208X 

Patent Claim 

Process for tiie production of novel 7-metliylaminop>Tazolo[l,5-a]-pyriinidine characterized by 
carrying out tiie reaction of 7-aminopyi*azolo[l,5-a]pyrimidine having substituents at tlie 2,3,5 and 6 posi- 
tions or no substituent at all vvitli a fomiylation agent to fonn a con'esponding 7-fonnylaniino compound, 
wliich is subsequently reduced witli a metal hydride complex compound to obtain a 7-metIiylamino 
compound. 
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